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SPECIFICATION 



TITLE OF THE INVENTION 



Method of assigning radio channel 
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TECHNICAL FIELD 

The present invention relates to a radio channel assignment method in 
a radio communication system, and more particularly, to a radio channel 
assignment method in a radio communication system that employs multicarrier 
10 TDMA/TDD (Time Division Multiple Access/Time Division Duplex). 

BACKGROUND ART 



15 example, an autonomous distributed dynamic channel assignment scheme in 
which each of two or more radio base stations perform channel 
selection/assignment autonomously without exchanging control information 
between other radio base stations (see Patent Literature 1). 



20 channel assignment scheme allows a base station or a mobile station to select 
all of radio channels which are used by a system. Each of base stations 
cyclically measures received levels of interference at radio channels, 
channel-by-channel, and enters radio channels, at which the received level of 
the interference is an allowable value or less in the system, in an idle channel 

25 table on a memory of the system in order of detection of the radio channels 



A conventional radio channel assignment method is explained below. 



The conventional radio channel assignment method includes, for 



When there is a call, the conventional autonomous distributed dynamic 



2 



and by the fixed number thereof. 

Furthermore, upon switching of radio channels or upon finishing of 
communication, each of the base stations sets the order of received-level 
measurement of interference at a radio channel to the highest order, the radio 
5 channel at which no interference is affected during communication and which 
is released thereafter. Each of the base stations also sets the order of 
received-level measurement of interference at a radio channel to the lowest 
order, the radio channel at which interference is affected during communication 
and which is released thereafter. 

10 When there is a call, the base station refers to the memory of the 

system and determines whether the communication link quality satisfies the 
allowable value of the system in the order from the radio channel that is 
entered in the idle channel table as the highest order. The base station then 
selects the radio channel initially determined that the quality is satisfied, and 

15 uses it for communication. 

Patent Literature 1: Japanese Patent No. 3244153, Channel 
assignment method. 

However, in a radio communication system in which the channel 
assignment method described in the above patent literature is used, the base 

20 station refers to the received levels of interference cyclically measured. 

Therefore, this system does not recognize the received level of interference at 
the transmission timing. Because of this, if a re-request of radio channel 
assignment or a radio channel switching request is received from a mobile 
station, and if switching is instructed by a base station, instead of assigning a 

25 carrier that is appropriate at the transmission timing, a carrier near a carrier 
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that is last assigned is generally assigned. 

Furthermore, in the radio communication system in which the 
conventional channel assignment method is used, in neighboring base stations, 
for example, there is a case where carriers, at which a received level 
5 measured value of interference satisfies an allowable value or less in the 
system, may overlap, and a timing of assigning a radio channel may be close 
to another timing. In this case, the assigned carriers overlap, which increases 
the interference between base stations. 

The present invention has been achieved to solve at least the 
10 conventional problems. It is an object of the present invention to provide a 
radio channel assignment method capable of assigning an appropriate carrier 
at a transmission timing, as a radio channel, (capable of reducing probability of 
assigning a carrier near a carrier that is last assigned), if a re-request of radio 
channel assignment or a switching request thereof is received from a mobile 
15 station or if switching is instructed by a base station. 

It is another object of the present invention to provide a radio channel 
assignment method capable of reducing interference between base stations 
through distribution of carriers, which can be assigned, over wide frequency 
bands by a neighboring base station. 

20 

DISCLOSURE OF THE INVENTION 

According to an aspect of the present invention, a radio channel 
assignment method of employing a multicarrier TDMA (Time Division Multiple 
Access) system in which communication is performed using a specific carrier in 
25 each transmission/reception slot that is obtained through time division, and of 
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assigning a transmission/reception slot and a carrier, as a radio channel, that 
satisfy desired quality to each mobile station includes a table managing step of 
managing a frequency management table that includes groups each having a 
specific number of carriers that form a radio channel so as to be distributed 
5 over wide frequency bands; cyclically measuring a received level of 

interference at the radio channel using an idle slot; and holding results of 
measurement in order from a carrier at which the received level is lowest, by 
each of the groups in slots; a radio-channel-candidate deciding step of 
deciding a slot to be assigned and candidates for a carrier to be assigned in 

10 the slot to be assigned based on the frequency management table, when 
assignment of a radio channel is requested (re-request is also included); a 
lowest-received-level-carrier selecting step of performing a carrier sense on the 
candidates for a carrier to be assigned in the slot to be assigned; and selecting 
a carrier at which the received level is the lowest, out of the candidates; and a 

15 radio channel deciding step of comparing the received level at the carrier 
selected with a specific threshold value that is used to determine whether 
interference or interruption occurs; and deciding the carrier selected as a 
carrier to be assigned when the received level is less than the specific 
threshold value. 

20 According to the above aspect, even if a base station assigns a slot 

that was assigned last time in response to a re-request of channel 
establishment from a mobile station, the base station can assign an 
appropriate carrier from wide frequency bands (the probability of assigning a 
carrier near a carrier that is last assigned is reduced). Thus, it is possible to 

25 reduce the probability of receiving again a re-request of channel establishment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram of a slot arrangement in a radio communication 
system that employs four-channel multicarrier TDMA/TDD; Fig. 2 is a flowchart 
5 of a radio channel assignment method according to the present invention; Fig. 
3 is a diagram of a structure of frequency management tables; Fig. 4 is a 
diagram of a correspondence example between frequency group numbers and 
carrier numbers; Fig. 5 is a diagram of a search priority of each frequency 
group number; Fig. 6 is a flowchart of a process of deciding a slot to be 

10 assigned according to a second embodiment of the present invention; Fig. 7 is 
a diagram of an overview of the process according to the second embodiment; 
Fig. 8 is a diagram of a set range of carrier sense levels; Fig. 9 is a flowchart of 
a process of deciding a slot to be assigned according to a third embodiment of 
the present invention; Fig. 10 is a diagram of an overview of the process 

15 according to the third embodiment; Fig. 11 is a flowchart of a process of 

deciding a slot to be assigned according to a fourth embodiment of the present 
invention; Fig. 12 is a diagram of an overview of the process according to the 
fourth embodiment; Fig. 13 is a flowchart of a process of deciding a slot to be 
assigned according to a fifth embodiment of the present invention; Fig. 14 is a 

20 diagram of an overview of the process according to the fifth embodiment; Fig. 
15 is a flowchart of a process of deciding a slot to be assigned according to a 
sixth embodiment of the present invention; Fig. 16 is a diagram of an overview 
of the process according to the sixth embodiment; and Fig. 17 is a diagram of a 
process of deciding candidates for a carrier to be assigned according to a 

25 seventh embodiment of the present invention. 



BEST MODE FOR CARRYING OUT THE INVENTION 

Exemplary embodiments of the radio channel assignment method 
according to the present invention are explained in detail below with reference 
5 to the accompanying drawings. It is noted that the present invention is not 
limited by the embodiments. 

At first, a channel assignment method according to a first embodiment 
of the present invention is explained below. 

Fig. 1 is a diagram of a slot arrangement in a radio communication 
10 system that employs, for example, four-channel multicarrier TDMA/TDD (Time 
Division Multiple Access/Time Division Duplex). In the radio channel 
assignment method according to the first embodiment, as an example, a base 
station assigns a transmission/reception slot that is divided into four in a 
time-axis direction, to mobile stations. At this time, a carrier on a frequency 
15 axis is assigned to each slot to be assigned, the carrier having an up-link 

interference level that is measured at a reception timing by a local station and 
is a value less than a specific threshold value. In other words, Fig. 1 indicates 
an example in which a mobile station (1) performs communication with a base 
station using a carrier f1 in a slot #2 (T2^R2), and a mobile station (2) 
20 performs communication with a base station using a carrier f2 in a slot #4 
(T4-»R4). It is noted that "I" in Fig. 1 indicates an idle slot. 

The radio channel assignment method according to the present 
invention is explained in detail below with reference to the drawings. Fig. 2 is 
a flowchart of the radio channel assignment method according to the present 
25 invention. More specifically, Fig. 2 is a flowchart of a procedure when a base 
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station 2 assigns a traffic channel according to a request from a mobile station 
1. 

When receiving a request for link channel establishment from the 
mobile station 1 through a control channel (step S1, step S11, Yes), the base 
5 station 2 refers to the frequency management tables, which are explained later, 
and decides a slot to be assigned and candidates for a carrier to be assigned 
in the slot to be assigned (step S12). 

The process at step S12 performed with reference to the frequency 
management tables is explained below. 

10 Fig. 3 is a diagram of a structure of the frequency management tables. 

The base station 2 manages frequency management tables each of which 
holds received levels at carriers (frequencies) in each of the four slots. Each 
of the four frequency management tables is divided into six frequency groups 
based on a predetermined rule, which is explained later, and each of the six 

15 frequency groups consists of m carriers. Each base station uses an idle slot 
to cyclically measure received levels of interference at a radio channel, and 
reflects the results of measurement in the frequency management tables. The 
carriers are aligned in order of their lower received level, i.e., in order of less 
interference or less interruption for each frequency group. 

20 Fig. 4 is a diagram of a correspondence example between frequency 

group numbers and carrier numbers (which corresponds to a rule for the 
grouping). In the first embodiment, when the carrier number is larger, the 
frequency is higher and an interval between frequencies is constant. 
Furthermore, 72 carriers are divided into six frequency groups each having 12 

25 carriers, and 12 carriers are assigned to each of the frequency groups at 
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intervals of six carriers (the carriers that form each of the frequency groups are 
assigned so as to be distributed over the whole frequency bands). 

In the first embodiment, a priority indicating an order to perform search 
(comparison) is given to the six frequency groups. Fig. 5 is a diagram of a 
5 search priority of each frequency group number. More specifically, the search 
priority of each frequency group number in the frequency management table is 
correlated to three bits (CS-ID [5:3]) ranging between a fifth bit and a third bit 
from the least significant bit of identification information specific to a base 
station (CS-ID). For example, search priorities are correlated to a base station 

10 of CS-ID [5:3]="000" so that the search priority of a frequency group number #1 
is highest and the search priority of a frequency group number #6 is lowest. 
Further, search priorities are correlated to a base station of CS-ID [5:3]="010" 
so that the search priority of a frequency group number #3 is highest and the 
search priority of a frequency group number #2 is lowest. 

15 Therefore, at step S12, the base station 2 searches frequency groups 

having the highest priority in the slots, and decides a slot to be assigned based 
on the result of search. And then, the base station 2 searches a frequency 
group with the highest priority in the slot decided, and decides candidates for a 
carrier to be assigned based on the result of search. 

20 Next, the base station 2 performs a carrier sense of the candidates for 

the carrier to be assigned in the slot decided (step S13). And then, the base 
station 2 selects a carrier having the lowest received level out of the candidates 
(step S14). The result of performing the carrier sense of the candidates for 
the carrier to be assigned is reflected in the frequency management table. 

25 Then, the base station 2 compares the received level at the carrier 
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selected with a specific threshold value (a value used to determine whether 
interference or interruption occurs) that is preset in a local station (step S15). 
If it is determined that the received level is less than the threshold value, i.e., 
that there is neither interference nor interruption (step S15, Yes), then, the 
5 carrier selected at step S14 is assigned as a traffic channel (proper carrier to 
be assigned), and then the assignment of a link channel is transmitted to the 
mobile station 1 that is a request source for link channel establishment (step 
S16). 

As a result of the comparison, if it is determined that the received level 

10 is not less than the threshold value, i.e., there is interference or interruption 
(step S15, No), the process at step S12 and thereafter is performed again. In 
this case, the base station 2 performs again the process at step S12 on the 
frequency group number having the highest priority. 

On the other hand, when receiving the assignment of the link channel 

15 (step S2, Yes), the mobile station 1 performs the carrier sense in the traffic 
channel assigned, i.e., in a reception slot of the local station (at a reception 
timing in the mobile station 1) (step S3). 

The mobile station 1 compares the received level at a down-link 
channel with a specific threshold value (a value used to determine whether 

20 interference or interruption occurs) that is preset in a local station (step S4). If 
it is determined that the received level is less than the threshold value (there is 
neither interference nor interruption) (step S4, Yes), then the mobile station 1 
starts communication using the traffic channel (step S5). If it is not less than 
the threshold value (step S4, No), then the mobile station 1 transmits a 

25 re-request for link channel establishment (step S1, step S11, Yes). 
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When receiving the re-request for link channel establishment, the base 
station 2 decides the carrier last assigned as a non-candidate over a fixed 
period, and performs again the process at step S12 on a frequency group 
number having the highest search priority. 
5 In the first embodiment, as explained above, even if the base station 

assigns the same slot as the slot last assigned in response to the re-request 
for link channel establishment received from the mobile station (step S4, No), 
the base station can assign the most appropriate carrier from the wide 
frequency bands, i.e., from the carriers distributed, based on the 

10 predetermined rule, over the frequency groups. Therefore, the probability of 
receiving again the re-request for link channel establishment can be certainly 
reduced. Although the reduction of the re-request for link channel 
establishment in particular is explained in the first embodiment, the present 
invention is not limited to this case, and the same effect can be obtained also in 

1 5 the case of channel switching. In other words, the most appropriate carrier 
can be assigned from the carriers distributed, based on the predetermined rule, 
over the frequency groups, which makes it possible to surely reduce the 
probability of receiving again the request for channel switching. 

In the first embodiment, when receiving the re-request for link channel 

20 establishment, the base station decides the carrier last assigned as a 

non-candidate over the fixed period. Therefore, a carrier in the slot assigned 
that is initially decided may not be selected again upon re-request. Thus, 
even if the same slot is assigned, carriers are distributed within the frequency 
group, which makes it possible to reduce the possibility of assigning a carrier 

25 near the carrier last assigned. 
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In the first embodiment, the frequency management tables each have 
channels that form a radio channel and are grouped so that each specific 
number of carriers is distributed over the wide frequency bands. Such 
frequency management tables are managed, and a priority with which each 
5 group is individually searched is set for each of the base stations that form the 
system. Therefore, the neighboring base stations can distribute radio 
channels (carriers to be assigned) that are respectively assigned (a carrier can 
be assigned by avoiding any carrier near carriers that have been assigned to 
neighboring base stations). This allows large reduction in interference 

10 between the neighboring base stations. 

Although the search priority of an individual frequency group is 
provided for each base station using identification information specific to each 
base station in the first embodiment, any method may be used if the search 
priority can be provided for each base station. 

15 In the first embodiment, by providing the search priorities of the 

frequency groups for each base station using the identification information 
specific to the base station, it is possible to largely reduce the time required for 
separating radio channels, the separation being autonomously performed by 
each base station in the initial stage of system operation. 

20 A channel assignment method according to a second embodiment of 

the present invention is explained below. 

Fig. 6 is a flowchart of a specific example of the process at step S12 
according to the first embodiment as explained above, in other words, the 
process of deciding a slot to be assigned using the frequency management 

25 tables. The detailed process at step S12 is explained below. 
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At first, when receiving a request for link channel establishment from 
the mobile station 1 , the base station 2 sets a carrier sense level to "#1" that is 
the lowest level, to decide a slot to be assigned. The carrier sense level is 
used for comparison with each received level at carriers in the frequency 
5 management tables (see Fig. 3). Then, the base station 2 sets a frequency 
group that is initially referred to of the frequency management tables, as a 
frequency group with the highest priority (step S21). Here, an initial carrier 
sense level is set to "#1", but the level may be set to any other level according 
to a communication environment and the like. 

10 Next, the base station 2 refers to the frequency group set in the above 

manner and determines, in each idle slot, whether the received level at a head 
carrier of carriers assigned to the frequency group (a frequency at which the 
received level of interference is lowest) is below the sense level set (step S22). 
If at least one of the received levels at the carriers as targets for 

15 comparison in the idle slots is below the carrier sense level that is set in the 
above manner (step S23, Yes), the base station 2 stores one or more slots 
having a carrier as a comparison target at which the received level is lowest 
(step S23). And then, if there is one slot having a carrier as a comparison 
target at which the received level is the lowest (step S25, Yes), the base station 

20 2 decides the slot as a slot to be assigned (step S26). On the other hand, if 
there is a plurality of slots each having a carrier as a comparison target at 
which the received level is the lowest (step S25, No), the base station 2 
decides a slot with a largest slot number as a slot to be assigned (step S27). 

Fig. 7 is a diagram of an overview of the processes at steps S22, S23, 

25 S24, S25, and S27. The base station 2 compares the received level at the 
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head carrier with a set carrier sense level (e.g., 10 dBjxV), and selects the slots 
#2 and #3 as slots each having a head carrier at which the received level is 
below the set carrier sense level. And then, the base station 2 decides the 
slot #2 having the head carrier at which the received level is lowest as a slot to 
5 be assigned, among the slots each having the head carrier at which the 
received level is below the set carrier sense level. 

At step S27, the slot with the largest slot number is decided as a slot to 
be assigned; the slot to be assigned can be decided with other methods. For 
example, a slot with a smallest slot number may be decided as a slot to be 
10 assigned, or either one of slots randomly selected may be decided as a slot to 
be assigned. 

The base station 2 refers to carriers in the frequency group set 
(frequency group with the highest priority) in the slot assigned, and selects the 
specific number of carriers which is preset, in order from a carrier with a lower 
15 received level of interference, as candidates for a carrier to be assigned (step 
S28). At this time, if the number of candidates for the carrier to be assigned is 
less than the specific number, then the insufficient number of the candidates 
may be provided from a frequency group with the next highest priority in the 
slot assigned. 

20 In the process at step S23, if there is no carrier as a comparison target 

at which the received level is below the set carrier sense level (step S23, No), 
and if the frequency group set is not a frequency group with the lowest priority 
(step S29, No), then the base station 2 sets a frequency group to be set, to a 
frequency group with a priority lower by one level (step S30), and performs 

25 again the process at step S22. 
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In the process at step S29, if the set frequency group is a frequency 
group with the lowest priority (step S29, Yes), and if the set carrier sense level 
is not the maximum (step S31 , No), then the base station 2 increases the set 
carrier sense level (step S32). And then, the base station 2 sets a frequency 
5 group to be set to a frequency group with the highest priority (step S33), and 
performs again the process at step S22. In the second embodiment, as 
shown in Fig. 8, the carrier sense level can be set to five levels of "#1 n to "#5", 
and different values for the five levels are previously stored, respectively. 

In the process at step S31 , if the set carrier sense level is the 
10 maximum (step S31 , Yes), the base station 2 rejects assignment of a carrier to 
the mobile station 1 (step S34). 

In the second embodiment, as explained above, each base station 
performs the process of deciding a slot to be assigned and candidates for a 
carrier to be assigned that satisfy desired quality while further increasing the 
15 carrier sense level stepwisely in order from a frequency group with higher 

priority that is set for each base station. This allows more efficient decision of 
a slot to be assigned in addition to the effect of the first embodiment as 
explained above. 

A channel assignment method according to a third embodiment of the 
20 present invention is explained below. 

Fig. 9 is a flowchart of a specific example of the process at step S12 
according to the first embodiment, i.e., the process of deciding a slot to be 
assigned using the frequency management tables. It is noted that processes 
the same as these of the second embodiment are assigned the same step 
25 numbers, and explanation thereof is omitted. Only the processes different 
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from the second embodiment are explained below. 

If at least one of the received levels at carriers as comparison targets 
in idle slots is below the set carrier sense level (step S23, Yes), the base 
station 2 stores one or more slots each having a carrier as a comparison target 
5 at which the received level is below the set carrier sense level (step S41 ). If 
there is one slot stored (step S42, No), the base station 2 decides the slot as a 
slot to be assigned (step S26). If there is a plurality of slots stored (step S42, 
Yes), the base station 2 decides a slot in which a level measurement time is 
closest to the current time, as a slot to be assigned (step S43). 

10 Fig. 10 is a diagram of an overview of the processes at steps S22, S23, 

S41, S42, and S43. The base station 2 compares the received level at the 
head carrier of the frequency group set with the set carrier sense level (e.g., 10 
dBjiV), and selects the slots #2 and #3 as slots each having a head carrier at 
which the received level is below the set carrier sense level. And then, the 

15 base station 2 decides the slot #3 in which the level measurement time is 
closest to the current time, as a slot to be assigned, among the slots each 
having the head carrier at which the received level is below the set carrier 
sense level. 

In the third embodiment, as explained above, when a slot to be 
20 assigned that satisfies desired quality is to be decided, a time at which the 

received level is measured is taken into account. Thus, it is possible to assign 
a slot with high reliability in addition to the effects according to the first 
embodiment and the second embodiment. 

A channel assignment method according to a fourth embodiment of the 
25 present invention is explained below. 
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Fig. 11 is a flowchart of a specific example of the process at step S12 
according to the first embodiment, i.e., the process of deciding a slot to be 
assigned using the frequency management tables. It is noted that processes 
the same as these of the second embodiment or the third embodiment are 
5 assigned the same step numbers, and explanation thereof is omitted. Only 
the processes different from the second embodiment or the third embodiment 
are explained below. 

If at least one of the received levels of carriers as comparison targets 
in idle slots is below a set carrier sense level (step S23, Yes), the base station 

10 2 obtains the number of carriers at which the received level is below the set 
carrier sense level in each slot (single or plural) having a carrier as a 
comparison target at which the received level is below the set carrier sense 
level, and stores information for the carriers (step S51 ). If each of the slots 
has different number of carriers obtained (step S52, No), the base station 2 

15 decides a slot with the largest number of carriers as a slot to be assigned (step 
S53). If each of the slots has the same number of carriers obtained (step S52, 
Yes), the base station 2 decides a slot with a largest slot number as a slot to be 
assigned (step S27). 

Fig. 12 is a diagram of an overview of the processes at steps S51 , S52, 

20 and S53. As an example, the base station 2 compares the received levels at 
up to three carriers from the head of a frequency group set (but the number of 
carriers to be compared is not limited to three) with a set carrier sense level 
(e.g., 10 dBjaV) in each slot, and selects the slot #3 and the slot #4 as slots 
each having the maximum number of carriers at which the received level is 

25 below the set carrier sense level. And then, the base station 2 decides the 
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slot #4 which has the largest slot number, as a slot to be assigned. 

At step S27, the slot with the largest slot number is decided as a slot to 

be assigned, but the slot to be assigned can be decided with other method. 

For example, any slot with a smallest slot number may be decided as a slot to 
5 be assigned, or either one of slots randomly selected may be decided as a slot 

to be assigned. Instead, a slot in which the measurement time of the received 

level is the latest may be decided as a slot to be assigned. 

In the fourth embodiment, as explained above, when a slot to be 

assigned that satisfies desired quality is to be decided, the number of carriers 
10 at which the received level is below the set carrier sense level is obtained in 

each slot, using the received levels at the carriers in the frequency group set. 

And then, a slot to be assigned is decided based on the numbers of carriers 

obtained. Thus, it is possible to assign a slot with higher reliability in addition 

to the effects according to the first embodiment and the second embodiment. 
15 A channel assignment method according to a fifth embodiment of the 

present invention is explained below. 

Fig. 13 is a flowchart of a specific example of the process at step S12 

according to the first embodiment, i.e., the process of deciding a slot to be 

assigned using the frequency management tables. It is noted that processes 
20 the same as these of the second embodiment, the third embodiment, or the 

fourth embodiment are assigned the same step numbers, and explanation 

thereof is omitted. Only the processes different from the second, the third, or 

the fourth embodiment are explained below. 

If each of the slots has the same number of carriers obtained at step 
25 S51 (step S52, Yes), the base station 2 stores all the slots each having the 
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maximum number of carriers at which the received level is below the set carrier 
sense level (step S61 ). If the current carrier sense level set is the maximum 
(step S62, Yes), the base station 2 decides a slot with the largest slot number 
as a slot to be assigned (step S27). On the other hand, if the current carrier 
5 sense level set is not the maximum (step S62, No), the base station 2 
increases the set carrier sense level (step S63), and performs again the 
process at step S51. 

Fig. 14 is a diagram of an overview of the processes at steps S51 , S52, 
S61 , S62, and S63. As an example, the base station 2 compares the received 

10 levels at up to three carriers from the head of a frequency group set (but the 
number of carriers to be compared is not limited to three) with the set carrier 
sense level (e.g., 10 dBjiV) in each of the slots (#1, #2, #3, and #4), and 
selects the slots #3 and #4 as slots each having the maximum number of 
carriers at which the received level is below the set carrier sense level. 

15 Moreover, the base station 2 compares the received levels at up to three 

carriers from the head of the frequency group set (but the number of carriers to 
be compared is not limited to three) with a set carrier sense level (e.g., 15 
dBjuV) for each of the slots selected (#3 and #4), and decides the slot #3 
having the maximum number of carriers at which the received level is below 

20 the set carrier sense level, as a slot to be assigned. 

In the fifth embodiment, as explained above, when a slot to be 
assigned that satisfies desired quality is to be decided, the number of carriers 
at which the received level is below the set carrier sense level is obtained in 
each slot, using the received levels at the carriers in the frequency group set 

25 and a slot to be assigned is decided based on the numbers of carriers obtained. 
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When there are slots each having the same number of carriers, the set carrier 
sense level is further increased stepwisely, and the number of carriers at which 
the received level is below the set carrier sense level is obtained until the set 
carrier sense level becomes the maximum, or until no slots having the same 
5 number of carriers are present. Thus, it is possible to assign a slot with higher 
reliability than that in the radio channel assignment method according to the 
fourth embodiment, in addition to the effects according to the first embodiment 
and the second embodiment. 

A channel assignment method according to a sixth embodiment of the 

10 present invention is explained below. 

Fig. 15 is a flowchart of a specific example of the process at step S12 
according to the first embodiment, i.e., the process of deciding a slot to be 
assigned using the frequency management tables. It is noted that processes 
the same as these of the second embodiment, the third embodiment, the fourth 

15 embodiment, or the fifth embodiment are assigned the same step numbers, 
and explanation thereof is omitted. Only the processes different from the 
second, the third, the fourth, or the fifth embodiment are explained below. 

If each of the slots has the same number of carriers obtained at step 
S51 (step S52, Yes), the base station 2 stores all the slots each having the 

20 maximum number of carriers at which the received level is below the set carrier 
sense level (step S61 ). If the priority of the current frequency group set is 
lowest (step S71, Yes), the base station 2 decides a slot with the largest slot 
number as a slot to be assigned (step S27). On the other hand, if the priority 
of the current frequency group set is not the lowest (step S71, No), the base 

25 station 2 decreases the priority of the frequency group set (step S72), and 
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performs again the process at step S51. 

When a slot to be assigned is decided at step S53 and step S27, the 
base station 2 decides candidates for a carrier to be assigned from a frequency 
group with the highest priority in the slot to be assigned (step S73). 
5 Fig. 1 6 is a diagram of an overview of the processes at steps S51 , S52, 

S61 , S71 , and S73. As an example, the base station 2 compares the received 
levels at up to three carriers from the head of a frequency group set (but the 
number of carriers to be compared is not limited to three) with a set carrier 
sense level (e.g., 10 dBjaV) for each of the slots (#1, #2, #3, and #4), and 

10 selects the slots #3 and #4 as slots each having the maximum number of 
carriers at which the received level is below the set carrier sense level. 
Furthermore, the base station 2 decreases the priority in the frequency groups, 
compares the received levels at up to three carriers from the head of the 
frequency group set (but the number of carriers to be compared is not limited 

15 to three) with a set carrier sense level (e.g., 10 dB^iV) for each of the slots 

selected (#3 and #4), and decides the slot #3 having the maximum number of 
carriers at which the received level is below the set carrier sense level, as a 
slot to be assigned. 

In the sixth embodiment, as explained above, when a slot to be 

20 assigned that satisfies desired quality is to be decided, the number of carriers 
at which the received level is below a set carrier sense level is obtained in 
each slot, using the received levels at a plurality of carriers in a frequency 
group set, and a slot to be assigned is decided based on the numbers of 
carriers obtained. If two or more slots have the same number of carriers, the 

25 priority of the frequency group set is further decreased stepwisely, and the 
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number of carriers at which the received level is below a set carrier sense level 
is obtained until the priority of the frequency group set becomes the lowest, or 
until no slots each having the same number of carriers are present. Thus, it is 
possible to assigne a slot with higher reliability than that in the radio channel 
5 assignment method according to the fourth embodiment, in addition to the 
effects according to the first embodiment and the second embodiment. 

A channel assignment method according to a seventh embodiment of 
the present invention is explained below. 

Fig. 17 is a diagram of a specific example of the processes at step S28 

10 or step S73 according to the second embodiment to the sixth embodiment, i.e., 
the processes of deciding candidates for a carrier to be assigned using the 
frequency management tables. The detailed processes at step S28 and step 
S73 are explained below. 

In the seventh embodiment, as an example, a method of deciding the 

15 slot #3 as a slot to be assigned and selecting 10 candidates for a carrier to be 
assigned from the frequency group #1 is explained below. As a reference for 
selection of candidates for a carrier to be assigned, a threshold level used to 
select candidates for a carrier to be assigned is provided. In Fig. 17, as an 
example/the threshold level is set to 15 dBjaV. 

20 At first, the base station 2 selects 10 carriers from the head of the 

frequency group #1 (the frequency group #1 in the slot #3 decided through the 
processes according to the second embodiment to the sixth embodiment), and 
determines whether the carriers have the received levels less than the 
threshold level. At this time, if all the carriers as determination targets have 

25 the received levels less than the threshold value, the base station 2 decides 
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the 10 carriers as the candidates for a carrier to be assigned. As shown in Fig. 
17, however, if two carriers have the received levels not less than the threshold 
level, the base station 2 selects eight candidates for a carrier to be assigned, 
from the frequency group #1 , and selects remaining two carriers from a 
5 frequency group #2 and thereafter. 

The base station 2 selects two carriers from the head of the frequency 
group #2 and determines, in the same manner as explained above, whether 
the two carriers have the received levels less than the threshold level. Since it 
is determined that these two carriers have the received levels less than the 

10 threshold level, the base station 2 decides the 10 candidates for a carrier to be 
assigned including the eight carriers decided in the frequency group #1. 
However, if all the carriers in the frequency group #2 have the received levels 
not less than the threshold level, then the base station 2 performs the process 
of determination on a frequency group #3. 

15 The insufficient number of candidates for a carrier to be assigned in 

the frequency group #1 is covered by the frequency group #2 in Fig. 17, but the 
way to cover this is not limited thereto. Therefore, if 1 0 candidates for a 
carrier to be assigned cannot be decided in the frequency group #1 , then, it 
may be determined whether all the carriers in the frequency group #1 and the 

20 frequency group #2 have the received levels less than the threshold level. 
And then, top 10 carriers may be decided as candidates for a carrier to be 
assigned. 

In the seventh embodiment, as explained above, in the process of 
deciding candidates for a carrier to be assigned using the frequency 
25 management tables, any carrier having the threshold value as a desired value 
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or more in the slot to be assigned that is decided in the second embodiment to 
the sixth embodiment is excluded from the candidates for a carrier to be 
assigned. This allows assignment of a highly reliable carrier to a mobile 
station. 

5 

INDUSTRIAL APPLICABILITY 

As explained above, the radio channel assignment method according 
to the present invention is useful for the radio communication system that 
employs the multicarrier TDMA/TDD, and is particularly suitable as a 
10 technology used for the case where a radio base station autonomously 

performs channel selection/assignment in the radio communication system. 



